A pot experiment was conducted at the open net house of the
Introduction
Decomposition of leaf litter is an integral and significant part of biochemical (i.e., intrasystem) nutrient cycling and food webs of floodplain forests. Decomposition refers to both the physical and chemical breakdown of litter and the mineralization of nutrients (Boulton and Boon, 1991) . Through decomposition the nutrients within leaf litter are converted into a form available for uptake by vegetation, thereby exercising a critical control on vegetation productivity (Mitsch and Gossselink, 1993 and Groffman et al., 1996) . Litter plays a fundamental role in the nutrient turnover and in the transfer of energy between plants and soil, the source of the nutrient being accumulated in the upper most layers of the soil (Singh, 1971) . Sal, teak, acacia, garjan, eucalyptus, mahogoni etc. are the major tree species in tropical deciduous sal forest in Bangladesh. A lot of leaf litters, twigs are fallen on the ground of this forest soil every year which play a vital role to enrich the forest soil organic matter content and are naturally decomposed and released nutrients for forest plants. These forest tree leaf litters can be applied as an organic amendment for the production of agricultural crops in the surrounding areas of the forest. However, so far limited information is available on the decomposition and the effect of sal, teak, acacia and eucalyptus tree leaf litters on the growth, yield and quality of crops. Red amaranth (Amaranthus tricolor L.) is a member of the family Amaranthaceae. In Bengali it is know as 'lal shak'. It can be grown throughout the year and can be harvested within a very short time. The chief nutritive value of red amaranth lies in their content of β-carotene and vitamin C. In Bangladesh most of the vegetables are produced in summer and winter season, while in between these two seasons, there is a lag period when scanty of vegetables exists. Red amaranth is very popular, tasty and nutritious leafy vegetable in our country but unfortunately the production of this popular vegetable is very low according to our demand. So the production of these vegetables should be increased to meet up our increasing demand. Considering all these facts, the present study was undertaken to investigate the effect of various forest tree leaf litters and chemical fertilizer applications on the growth and yield quality, nutrient contents of red amaranth.
Materials and Methods
An experiment was conducted with red amaranth at the open net house and the chemical analyses were done in the laboratory of the Department of Agricultural chemistry and Professor Mohammad Hossain Laboratory of Bangladesh Agricultural University, Mymensingh. The soil used in this experiment was collected from surrounding area of Gazni sal forest of Sherphur district. Acacia (Acacia auriculiformis), eucalyptus (Eucalyptus camaldulensis), teak (Tectona grandis), and sal (Shorea robusta) litters were collected from fifteen different locations of Gazni sal forest. The litters were dried under open sunlight and ground in a steel grinding mill containing a fine sieve. Prepared samples were stored in desiccators before using. The experiment was carried out in Completely Randomized Design (CRD) with three replications. The experiment comprised of six treatments including a control (T 1 = Control (no leaf litter i.e. soil only), T 2 = Acacia, T 3 = Eucalyptus, T 4 = Teak, T 5 = Sal, T 6 = Chemical fertilizer). All the leaf litters were applied @ 20 t ha -1 (Chowdhury, A.H.M.R.H., 2007) and chemical fertilizers were applied @ recommended dose of fertilizer recommendation guide (BARC 2005) . The seeds of red amaranth cv. Altapety were collected from the Bangladesh Agricultural Development Corporation (BADC), Mymensingh and (12 x 12 inch 2 ) earthen pots were prepared by mixing the soil with leaf litters and watered. After 1 month 30 seeds of red amaranth were sown uniformly in each pot. The chemical fertilizers were mixed with soil in the previous day of sowing. The urea fertilizer was applied at two installments. Two times thinning was done at 7 days interval and finally 10 plants of red amaranth were kept in each pot. Irrigation and other intercultural operations were done if and when necessary. The plants were harvested 40 days after sowing. Plant heights, number of leaves plant -1 , dry weight plant -1 and moisture content were measured. N, P, K, Mg, Ca, S and Fe content of the plant samples were estimated. The pH, organic carbon, organic matter, total nitrogen, available P, Ca, Mg and exchangeable K content of soils were measured. The nutrient contents of plant and soil samples were analyzed by following standard methods as outlined by Page, et. al (1982) . Soil texture was determined following hydrometer method as described by Black (1965) . Soil pH was measured using a glass electrode pH meter (WTW pH 522) at a soil-water ratio of 1: 2.5 as described by Ghosh et al. (1983) . Soil organic C was determined by Walkley and Black's wet oxidation method as described by Jackson (1973) . The data were analyzed statistically by F-test (Gomez and Gomez, 1984) . The mean comparisons of the treatments were evaluated by LSD Test. Analysis of variance was done following the Completely Randomized Design (CRD) with the help of computer package MSTAT developed by Russel (1986) .
Results and Discussion

Plant height
Different tree leaf litters significantly influenced the plant height of red amaranth. The highest (30.60 cm) and lowest (8.00 cm) plant height were recorded from chemical fertilizer and the control treatments, respectively. Whereas acacia, eucalyptus, teak and sal litters treated plants showed plant height as 20. 33, 8.50, 18.33 and 16 .07 cm, respectively (Table 1 ). The results show that among the leaf litters of different trees, acacia litter was superior to other litters for producing taller plants.
Number of leaves plant -1
The effect of different tree leaf litters on the number of leaves of red amaranth was significant. The maximum (14.00) and the minimum (7.67) number of leaves were recorded from chemical fertilizer and control treatments, respectively. Whereas acacia, eucalyptus, teak and sal showed 12.33, 9.33, 11.33 and 12.33 leaves, respectively (Table 1 ). The maximum number of leaves was recorded from chemical fertilizer treatment which was identical to acacia, teak and sal litters. The results show that among the leaf litters of different trees, acacia and sal leaf litters were performed better to other leaf litters for producing plants having higher number of leaves of red amaranth.
Dry weight plant -1
Significant variation in dry weight of red amaranth was observed from the effect of different leaf litters. The highest and lowest dry weights were obtained from acacia leaf litter (1.74 g) and sal leaf litter (0.86 g) treated plants, respectively (Table 1) . Chemical fertilizer treated plants were statistically identical with teak and eucalyptus litter treated plants. 
Moisture content
No significant variation in moisture content of red amaranth was found due to application of different leaf litters and chemical fertilizer. The maximum moisture content in red amaranth recorded from the plant treated with acacia and teak litters (85.75%). The minimum moisture content was recorded from the plant treated with eucalyptus leaf litters (85.68%).
Effect of different tree leaf litters and chemical fertilizers on N, P, K, Ca, Mg, S and Fe contents of red amaranth cv. Altapety Nitrogen: Nitrogen content of red amaranth resulting from the effect of different leaf litters was statistically significant at 1% level of significance. The maximum and minimum N contents were recorded from the plant treated with chemical fertilizers (1.02%) and control treatments (0.81%), respectively. The results shows that N content in acacia, eucalyptus, teak and sal leaf litters treated plants were statistically identical with that of chemical fertilizer treated plants in respect to N content.
Phosphorus: It was found that P content of red amaranth varied from 0.32 to 0.50% due to the application of different tree leaf litters. The maximum and minimum P content of red amaranth were recorded from the plants treated with chemical fertilizer (0.50%) and the plants under control treatment (0.32%), respectively. The maximum P content was recorded from chemical fertilizer treated plants which was identical to acacia, eucalyptus, teak and sal litters treated plants. , respectively. N, P, K, Ca, Mg, S, Fe contents of red amaranth showed that to get better red amaranth harvest, leaf litter may be an alternative to chemical fertilizers.
Effect of different leaf litters and chemical fertilizers on the chemical properties of post harvest soil
Soil pH: The changes of soil pH value in post harvest soil of red amaranth for application of different treatments were obtained and the results are shown in Table 2 . The results showed that application of different tree leaf litters increases pH value in soil where the highest pH value (5.56) was obtained from teak leaf litter treated soil. Whereas acacia, eucalyptus and sal leaf litters treated soil showed the pH value as 5.14, 5.27 and 5.33, respectively. The pH value of control treatment was 4.56 and chemical fertilizer treated soil was 4.56. Organic matter: The effect of different tree leaf litters on the organic matter content (%) in post harvest soil of red amaranth was significant. The results showed that application of different leaf litter increased % organic matter in soil where the highest organic matter (2.53%) was obtained from teak leaf litter treated soil (Table 2 ). Whereas organic matter 2.08%, 2.40% and 2.03% obtained from acacia, eucalyptus and sal leaf litters treated soil, respectively as compared to control treatment (1.22%) and chemical fertilizer treated soils (1.28%).
Total N: Total N (%) in post harvest soil of red amaranth resulting from the application of different tree leaf litters varied significantly and ranged from 0.01% to 0.09% (Table 2 ). The results showed that application of different leaf litters increased total N in soil where the highest total N (0.09%) was obtained from soil treated with teak leaf litter followed by the total N (%) as 0.06, 0.07 and 0.05 obtained from acacia, eucalyptus and sal leaf litters treated soil, respectively as compared to total N of control soil (0.01%) and chemical fertilizer treated soil (0.03%). The results indicate that leaf litters performed better to chemical fertilizer by improving soil quality through increasing soil pH, organic matter, total N, available P, exchangeable K, available Ca, and available Mg contents of the experimental soils.
From the above discussion, it is clear that leaf litters showed its significant positive effect on yield and yield contributing characters, nutrient content and uptake by red amaranth. Utilization of leaf litters directly or indirectly would help us to increase soil organic matter. Unfortunately very little attention has been paid on our forest and the fertility of soil. Within the limit of this experiment, it can be concluded that for profitable and quality crop production and for improving soil properties, the application of leaf litters would be better than chemical fertilizers.
